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> : 

Abstract. We present all inner actions on the Clifford algebra C(l,3) of 
^ . the quantum group GL<i constructed by Dipper and Donkin ji]]. 

in ; 
o . 

00 ■ 

Following the method already developed for studying the actions of GL q {2, C) 
on the Clifford algebra C(l, 3) H we construct any possible inner action of Dipper- 
Donkin quantization on this Clifford algebra. We also provide with the correspond- 
ing operator algebra 5ft (namely the image of the representation), the algebra of 
invariants I which is equal to the centralizer of 5ft in C(l, 3), and the perturbation 
of the representation Q. Let <p be a representation and en, c\2, C21, C22, generators 
of GL2, we say that the representation <p has a perturbation if v , ( c i2C2i) 7^ 0. We 
define Cij — > Cij to be a finite dimensional representation of the quantum GL2. 
* e-mail: suemi@servidor.unam.mx 
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CASE 1) d=diag(q z ,q, 1,1) 



CASE 1.1) 


C12 = ae 12 + f3e 2 3 + 7e 2 4 
C 2 i = 
Cn = 1 

C22 = q 2 eu + <?e 2 2 + e 33 + e 44 




/" He * * * \ 

* * * 
e 

vo e y 




dimM 
8 

diml 

i 
i 


/^C 


Perturbation zero 


CASE 1.2) 


C12 = aei2 + /3e 2 4 
C 2 i = 
Cn = 1 + e 34 
C22 = g ,2 en + <?e 2 2 + e 33 + e 4 4 - e 34 


R = 


/* * 0\ 
* * 
e * 

{0 e) 




6 

diml 
2 




/a 0\ 
a 
a 7 

{0 a) 




Perturbation zero 


CASE 1.3) 


C12 = 
C 2 i = ae 2 i + /3e 32 
Cn = en + q~ 1 e 2 2 + g , ~ 2 e 33 + 7e 44 
C22 = q 2 en + g 2 e 22 + <7 2 e 33 + 7 _1 e 44 




/* 0\ 
* * 
* e 

{0 e) 




5 

diml 
3 


J = 


(a 0\ 
a 
a /3 

Ko a/ 




Perturbation zero 
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CASE 1.4) 


C12 = 

C21 = ae 2 i + /?e32 

C11 = en + g _1 e 2 2 + <T 2 e 33 + g~ 2 e 44 + e 34 
C22 = <? 2 1 - g 4 e 34 


5ft = 


/* 0\ 
* * 
* e * 
ej 




dimM 
6 

diml 
2 


I = 


la 0\ 
a 
a (3 

\0 a) 




Perturbation zero 


CASE 1.5) 


C12 = /3e 23 + 7e24 
C 2 i = ae 2 i 
Cn = dia^l,? -1 ,? -1 ,? -1 ) 
C22 = diag(q 2 ,q 2 ,q,q) 


R = 


/* \ 

* * if —t^E 

e 7 
VO e / 


dimM 
5 

diml 
1 


I^C 


Perturbation zero 


CASE 1.6) 


C12 = ae 24 
C21 = /?e 2 i 

Cn = en + g _1 e 2 2 + g _1 e 3 3 + g _1 e 44 + e 34 
C 22 = q 2 e n + q 2 e 22 + ge 33 + ge 44 - g 2 e 34 


R = 


/* 0^ 

* * * 

e * 
VO e) 




dimM 
6 

diml 
3 


I = 


(a 0\ 
a 
a p 

VO 7 a/ 




Perturbation zero 


CASE 1.7) 


C12 = aei 2 

C21 = /3e 32 + 7e 42 

Cn = en + e 22 + g _1 e 33 + g _1 e 44 

C 22 = g 2 en + <?e 2 2 + qe 33 + <?e 44 




/* * 0^ 
0*00 
* e 

Ko * e) 




dimSl 
6 

diml 
1 


I^C 


Perturbation zero 
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CASE 1.8) 


C12 = aeu 
C21 = /?e 32 

Cn = en + e 22 + g _1 e 33 + g _1 e 44 + e 34 
C22 = q 2 en + ge 22 + ge 33 + ge 44 - g 2 e 34 


/* * 0\ 
K= * 
* e * 
VO e/ 


dimM 
6 

diml 
2 


fa 0\ 
a 
a /3 

VO a/ 


Perturbation zero 



4 



CASE 2) d—diag(q ' , q, 1) 



CASE 2.1) 


C12 = 

C21 = —fxSe2i + /U7 e 3i + 7 e 42 + <5e 43 
Cn = en + <? -1 e 2 2 + g _1 e 3 3 + g~ 2 e 44 
C 22 = 9 2 1 


5? = 


/ * 0\ 
V? e 
^000 

V 4> =p *J 




5 

diml 
5 


//? 0\ 

i> 00 
$(<p -*!>) + (i) 2 4> y 

\0 a/ 


Perturbation zero 


CASE 2.2) 


C12 = qei3 ~ /we 24 
C21 = -Ate 2 i + e 43 
C11 = en + g'~ 1 e 2 2 + e 33 + g _1 e 44 
C22 = q 2 en + g 2 e 2 2 + ge 33 + ge 44 - g//e 23 




f * * \ / * * \ 

v o *J®U *J 




dimM 
9 

diml 
1 


I^C 


Perturbation 
C12C21 = — M e 23 


CASE 2.3) 


C12 = g-A<5ei3 
C21 = <Je 43 
Cn = en + ae 2 2 + e 33 + g _1 e 44 
C22 = q 2 eu + g'a" 1 e 2 2 + <?e 33 + ge 44 
a + 1 




/* * 0\ 
0*00 
0*0 

Vo * */ 


6 

diml 
2 


fa 0\ 
0/300 
a 

\0 a/ 


Perturbation zero 
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CASE 2.4) 


C12 = gA<5ei 3 
C21 = 5e43 

Cn = en + e 2 2 + e 33 + <7 _1 e 4 4 
C22 = q 2 en + ge 22 + qe 3 3 + qeu 


5? = 


/* * 0\ 
e 
e 

Vo * */ 




dimM 
5 

diml 
2 


I = 


/a 0\ 
0/300 
a 

\0 ay 




Perturbation zero 


CASE 2.5) 


C12 = ^7ei2 + g<5ei3 
C21 = 7e 42 + 5e 43 
Cn = en + e 2 2 + e 33 + g _1 e 44 
C22 = q 2 en + ^e 2 2 + 333 + <?e 44 


5? = 


/* </? ip 0" 
e 
e 

\o v V" *' 


\ 
/ 


dimM 
5 

diml 
6 


I = 


/a 0\ 
7 <5 

(/> v 

V /3/ 




Perturbation zero 


CASE 2.6) 


Cl2 = 

C21 = 

Cn = en + ae 22 + /3e 33 + 7e 44 

C22 = 9 2 en + qa~ 1 e 2 2 + qP' 1 ^ + 7 _1 e 44 

«^/3^7^1 


5? = 


/* o\ 
0*00 
00*0 

lo */ 




dimSt 
4 

diml 
4 


J = 


/a 0\ 
0/300 
7 

VO (5/ 




Perturbation zero 


CASE 2.7) 


C12 = 
C21 =0 

Cn = en + ae22 + ae 33 + 7e 44 

C22 = g ,2 en + ga~ 1 e 2 2 + g , a _1 e 33 + 7 _1 e 44 




/* 0\ 
e 
e 

Ko */ 




dim^R. 
3 

diml 
6 


J = 


/a 0\ 
7 (5 
e </> 

Vo 13/ 




Perturbation zero 
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CASE 2.8) 


C12 = qeu + /ie 34 
C21 = ^e 3 i + e 4 2 

C11 = en + e 2 2 + g _1 e 3 3 + g _1 e 44 

C22 = q 2 en + ^e 2 2 + g ,2 e 3 3 + ge 44 + <7/ue 3 2 


5? = 


f * * \ / * 
^0 */ \ * 




dimM 
9 

diml 
1 




Perturbation 
C12C21 = /ue 3 2 


CASE 2.9) 


C12 = 
C21 = 

C11 = en + ae 22 + cne 33 + /3e 44 
C22 = g ,2 en + ^e 2 2 + ^e 33 + /3 _1 e 44 




/* 0^ 
e 
e 

Vo *) 




dim$l 
3 

diml 
6 


J = 


fa 0\ 
7 5 

v 
Vo 0) 




Perturbation zero 


CASE 2.10) 


C12 = 
C21 =0 

Cn = en + ae 2 2 + /3e 33 + 7e 44 
C22 = g ,2 en + ^e 2 2 + |e 33 + 7 _1 e 44 

a + 


5? = 


/* 0\ 
0*00 
0*0 

Vo *y 




dimM 




/a 0\ 










4 

diml 
4 


I = 


0/300 
7 
VO £/ 




Perturbation zero 




CASE 2.11) 


C12 = gei2 + /ie 34 
C21 = ^e 3 i + e 42 

Cn = en + e 2 2 + g _1 e 3 3 + g _1 e 44 

C22 = q 2 en + <?e 2 2 + q 2 e 33 + ge 44 + qfie 32 


5? = 


^ * * \ / * 
y0 */ \ * 




dim^R. 
9 

diml 
1 


I^C 


Perturbation 
C12C21 = ^e 3 2 
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CASE 2.12) 


C12 = 

C21 = ~^5e2i + 5e 43 

C11 = en + g _1 e 2 2 + g _1 e 33 + g~~ 2 e 44 + e 23 
C22 = <7 2 en + q 2 e22 + <? 2 e 33 + q 2 e^ — q 3 e23 


5? = 


/* 0^ 
* e * 
e 

Vo * *) 




dimM 
6 

diml 
1 


I^C 


Perturbation zero 


CASE 2.13) 


C12 = 
C21 =0 

Cn = en + ae 2 2 + ae 33 + /3e 44 + e 23 
C22 = q 2 eu + ^e 22 + ^e 33 + ^e 44 - ^e 23 




f* 0\ 
' e * 
e 

Vo *y 




dim^R 
4 

diml 
4 


I = 


fa 0\ 
7 <5 
7 

VO /?/ 




Perturbation zero 


CASE 2.14) 


C12 = gA(5ei 3 
C 2 i = 5e 43 

C11 = en + e 22 + e 33 + g _1 e 44 + e 23 
C22 = q 2 en + qe 2 2 + ge 33 + <?e 44 - ge 23 




/* * 0\ 
e * 
e 

Vo * *) 




dimM 
6 

diml 
2 


I = 


0^ 
a (3 
a 
VO a) 




Perturbation zero 


CASE 2.15) 


C12 = 
C21 =0 

Cn = en + ae22 + cte 33 + /3e 44 + e2 3 
C22 = q 2 en + ^e 22 + ^e 33 + ^e 44 - ^e 23 


5? = 


f* 0^ 
e * 
e 

Ko *y 




dim^R 
4 

diml 
3 


I = 


fa 0\ 
/3 7 
0/30 

Vo cj 




Perturbation zero 
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CASE 3) d=diag(q z , q z , q, 1) 



CASE 3.1) 


C12 = aei 3 + /?e 23 + 7 e 34 
C 2 i = 
Cn = 1 

C22 = g ,2 en + <7 2 e 22 + qe 3 3 + e 4 4 


5ft = 


fe tp\ 
e <f) <f 
* * 

VO *J 




dimM 
6 

diml 




I = 


/V /3 0^ 
7 (5 
a 
a) 




Perturbation zero 


CASE 3.2) 


C12 = aei 3 + 7e 34 
C21 = 
C u = 1 + ei2 
C22 = g ,2 en + g 2 e 2 2 + e 33 + e 4 4 


K = 


/ e * * * \ 
e 
* * 

\0 */ 




dimM 
7 

diml 
2 


J = 


(a (3 0^ 
a 
a 

VO ay 1 




Perturbation zero 


CASE 3.3) 


Cl2 = 

C21 = ae 3 i + (3e 32 + 7e43 
Cn = q 2 e u + g 2 e 22 + ge 33 + e 44 
C22 = 1 


K = 


/€ ON 
e 

(/9 (/? * 

V ?7 77 * * j 




dimM 
6 

diml 
5 


/ = 


//? 7 0\ 
5 77 
a 

VO a/ 




Perturbation zero 
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CASE 3.4) 


C12 = 

C21 = /?e 32 + 7e 43 
Cn = 1 + ei2 

C22 = g ,2 en + g 2 e 22 + ge 33 + e 44 - g 2 e i2 


5ft = 


/e * ON 
e 

0**0 
\ * * * / 




dimM 
7 

diml 
2 


J = 


/ (3 0\ 
a 
a 

VO a/ 




Perturbation zero 


CASE 3.5) 


C12 = aei 3 + /?e 23 
C21 = 7e43 
Cn = gen + ge 22 + ge 33 + e 44 
C22 = gen + ge 22 + e 33 + e 44 


R = 


/e y> ON 
e y> 
0*0 

\0 * */ 




dimM 
5 

diml 
5 


I = 


(P 7 ON 
e ^ 
a 

VO a/ 




Perturbation zero 


CASE 3.6) 


C12 = aei 3 + /?e 23 
C21 = 7e43 

Cn = gen + ge 22 + ge 33 + e 44 + e i2 
C 22 = gen + ge 22 + e 33 + e 44 - gei 2 




/ e * * ON 
e * 
0*0 

\0 */ 




dimM 
6 

diml 
1 


I^C 


Perturbation zero 


CASE 3.7) 


C12 = 7e34 
C21 = /3e 32 

Cn = gen + ge 22 + e 33 + e 44 
C 22 = gen + ge 22 + ge 33 + e 44 




/ e ON 
e 

* * * 
\0 */ 




dimM 
5 

diml 
3 


I = 


^ 7 ON 
a 
a 

VO a/ 




Perturbation zero 
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CASE 3.8) 


C12 = 7e34 
C21 = /?e 32 

C\i = aen + ge 2 2 + e 33 + e 44 

2 

C22 = ^en + ge 22 + (?e33 + e 44 

« + q 




/* 0\ 
0*00 

* * * 

vo *y 




dirndl 
6 

diml 
1 


I^C 


Perturbation zero 


CASE 3.9) 


C12 = 7e34 
C21 = /?e 32 

Cn = qe u + ge 2 2 + e 33 + e 44 + e 12 
C22 = qeu + ge 2 2 + <?e 33 + e 44 - e i2 




/€ * 0\ 

e 

* * * 

vo *y 




dimM 
6 

diml 
2 


I = 


(a p 0\ 
a 
a 

lo 




Perturbation zero 


CASE 3.10) 


C12 = 7e34 
C21 = ae 3 i 

Cn = qeu + ge 2 2 + e 33 + e 44 
C22 = qeu + qe 2 2 + + e 44 




/e 0\ 
e 
* * * 

Vo *) 




dimM 
5 

diml 
3 


/ = 


/a 0\ 
/3 7 
a 

\0 a/ 




Perturbation zero 


CASE 3.11) 


C12 = 7e34 
C21 = /?e 3 i 

Cn = gen + ae 2 2 + e 33 + e 44 

2 

C22 = qeu + ^e 2 2 + qe33 + e 44 


R = 


/* 0\ 
0*00 

* * * 

Vo *y 




dimM 
6 

diml 
1 


I^C 


Perturbation zero 
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CASE 3.12) 


C12 = 7e34 
C 2 i =0 

Cn = aen + ae 2 2 + e 33 + e 44 + ei 2 

2 2 2 

C22 = ^en + ^e 22 + ge 33 + e 44 - ^ei 2 




/e * 0\ 
e 
* * 

vo *y 




dimM 
5 

diml 
3 


J = 


(P 7 0\ 
0/300 
a 

\0 a/ 




Perturbation zero 


CASE 3.13) 


C12 = 7e34 

C21 = ae 3 i + /?e 32 

Cn = gen + e 2 2 + e 33 + e 44 

C22 = gen + g 2 e 2 2 + ge 33 + e 44 


K = 


/* 0\ 

0*00 
* * * * 
Ko *) 




dimMi 
7 

diml 
1 


/ = C 


Perturbation zero 


CASE 3.14) 


C12 = 7e34 
C21 = /3e 32 

Cn = gen + ge 22 + e 33 + e 44 + e 12 
C22 = gen + ge 22 + ge 33 + e 44 - e 12 


5? = 


/€ * 0^ 

e 

* * * 

Vo *) 




dimM 
6 

diml 
1 


I^C 


Perturbation zero 


CASE 3.15) 


C12 = /3e 23 
C21 = 7e43 

Cn = gen + ge 22 + ge 33 + e 44 
C22 = gen + ge 22 + e 33 + e 44 




/€ o\ 
' e * 
0*0 

Vo * *y 




dirndl 
5 

diml 
3 


/ = 


/e 0\ 
V? a 
a 

VO ay 1 




Perturbation zero 
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CASE 3.16) 


C12 = /3e 23 
C21 = 7e 4 3 

C11 = aeu + <?e 2 2 + <?e 33 + e 44 

2 

C 22 = ^-en + <?e 22 + e 33 + e 44 
a Q 


5? = 


/* 0^ 
0**0 
0*0 

Ko * *) 




dimM 
6 

diml 
2 


I = 


/a 0\ 
0/300 
0/30 

Vo /3/ 




Perturbation zero 


CASE 3.17) 


C12 = 
C 2 i = 7e 43 

Cn = aeu + ae 22 + ge 33 + e 44 + e i2 

2 2 2 

C22 = ^en + ^e 22 + e 33 + e 44 - ^ei 2 




/€ * 0\ 

e 
0*0 

Vo * *y 




dirndl 
5 

diml 
3 


/ = 


//3 ^ 0^ 
0/300 
a 

V0 a) 




Perturbation zero 


CASE 3.18) 


C12 = gei 3 
C21 = 7e43 

Cn = gen + ge 22 + ge 33 + e 44 
C 22 = qen + ge 22 + e 33 + e 44 


5? = 


/e * 0^ 
e 
0*0 

vo *y 




dimM 
4 

diml 
3 


/ = 


(a (3 0\ 
7 
a 

\0 aj 




Perturbation zero 
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CASE 3.19) 


C12 = aei 3 
C 2 i = 7e 43 

Cn = qen + ae 22 + <?e 33 + e 44 

2 

C22 = qen + ^e 22 + e 33 + e 44 




/* * 0\ 
0*00 
0*0 

Vo * */ 




dimM 
6 

diml 
2 


J = 


fa 0\ 
'0/300 
q 
io ai 




Perturbation zero 


CASE 3.20) 


C12 = aei3 
C 2 i = 7e 43 

Cn = gen + qe 22 + <?e 33 + e 44 + e 12 
C 22 = qeu + ge 2 2 + e 33 + e 44 - e 12 


K = 


/ e * * 0\ 
e 
* * 

Vo */ 




dimM 
6 

diml 
2 


I = 


/a /3 0^ 
a 
a 

Vo a) 




Perturbation zero 
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CASE 4) d=diag(q 6 , q z , q, 1) 



CASE 4.1) 


C12 = 

C21 = ae2i + /?e32 + 7643 

C11 = <? 3 en + g 2 e 2 2 + <?e 3 3 + e 44 

C22 = 1 


5ft = 


/* 0^ 

* * 
0**0 

Vo * *) 




dimM 
7 

diml 

i 
i 




Perturbation zero 


CASE 4.2) 


C12 = /3e 23 
C 2 i = ae 2 i + 7e 43 
C u = q 2 en + ge 22 + qe 3 3 + e 4 4 
C22 = gen + ge 2 2 + e 33 + e 44 


R = 


/* 0^ 
* * * 
00*0 

Vo * *) 




dimM 
7 

diml 
1 


I^C 


Perturbation zero 


CASE 4.3) 


C12 = aei2 + 7e 34 
C21 = /3e 32 
Cu = gen + ge 22 + e 33 + e 44 
C22 = q 2 en + ge 22 + ge 33 + e 44 




/* * 0\ 
0*00 

* * * 

Vo *) 




dimM 
7 

diml 
1 


I^C 


Perturbation zero 
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CASE 4.4) 


C12 = aeu + (3e 2 3 + 7 e 34 
C 2 i = 
Cn = 1 

C 22 = ? 3 en + <7 2 e 22 + ge 33 + e 44 


5ft = 


/* * 0^ 
0**0 
* * 

Vo *) 




dimM 
7 

diml 
1 




Perturbation zero 


CASE 4.5) 


C12 = 7 e 34 

C 2 i = ae 2 i + /?e 32 
Cn = q 2 en + ge 22 + e 33 + e 44 
C22 = gen + ge 2 2 + ge 33 + e 44 


K = 


/* o\ 
* * 

* * * 

lo *j 




dimM 
7 

diml 
1 


I = C 


Perturbation zero 


CASE 4.6) 


C12 = /?e 23 + 7e 34 
C 2 i = ae 2 i 

Cn = qe u + e 2 2 + e 33 + e 44 
C22 = g ,2 en + <7 2 e 22 + ge 33 + e 44 




/* 0\ 

* * * 

* * 

Vo *) 




dimM 
7 

diml 
1 


I^C 


Perturbation zero 


CASE 4.7) 


C12 = aei2 

C21 = /?e 32 + 7e 43 

Cn = g 2 en + g 2 e 22 + ge 33 + e 44 

C22 = qeu + e 2 2 + e 33 + e 44 




/* * 0\ 
0*00 
0**0 

Vo * *) 




dim#t 
7 

diml 
1 


I^C 


Perturbation zero 
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CASE 4.8) 


C12 = aeu + (3e 2 3 
C21 = 7e43 

Cn = qe u + ge 22 + qe33 + e 4 4 
C22 = q 2 en + qe 2 2 + e 33 + e 44 


/* * 0\ 
0**0 
0*0 

\0 * */ 


dimM 
7 

diml 
1 




Perturbation zero 
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CASE 5) d=diag(a, g , 1) 



CASE 5.1) 


C12 = 

C21 = 7e 32 + /3e 43 

Cn = Sen + q 2 e 2 2 + ge 3 3 + e 44 

C22 = f en + e 2 2 + e 33 + e 44 


K = 


/* 0\ 
0*00 
0**0 

\0 * *) 




dimM 
6 

diml 
2 


J = 


//3 0\ 
7 
7 

\0 7/ 




Perturbation zero 


CASE 5.2) 


C12 = /3e 2 3 + 7^34 
C21 =0 
Cn = 5en + e 2 2 + e 33 + e 44 
C22 = f en + g 2 e 2 2 + ge 33 + e 44 


R = 


/* 0\ 

0**0 
* * 

\o *) 




dim®. 
6 

diml 
2 


I = 


/7 0\ 
0/300 
0/30 

Vo p) 




Perturbation zero 


CASE 5.3) 


C12 = /3e 34 

C21 = 7e32 
Cn = (5en + ge 2 2 + e 33 + e 44 
C22 = f en + ge 22 + ge 33 + e 44 




/* 0\ 
0*00 

* * * 

vo *y 




6 

diml 
2 


J = 


/7 0\ 
'0/300 
0/30 

Vo 0) 




Perturbation zero 
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CASE 5.4) 


Cl2 = 7^23 

C21 = /?e 43 

Cn = (5en + qe 2 2 + ^633 + e 44 
C22 = f en + ge 22 + e 33 + e 44 


/* 0\ 
0**0 
0*0 

\0 * */ 


dimM 
6 

diml 
2 


/7 0\ 
0/300 
"00/90 
\0 /3/ 


Perturbation zero 



19 



CASE 6) d=diag(q , g , 1) + ei2 



CASE 6.1) 


C12 = 
C21 = ae 43 

C11 = <? 2 /3en + g 2 /3e 22 + <ne33 + 7e44 + /?ei 2 
C22 = /5 _1 en + /3 _1 e 22 + g£ -1 e 33 + 7 _1 e 44 




/e * 0\ 
e 
0*0 

\0 * *) 




dim#t 
5 

diml 

Q 

o 


J = 


/P 7 0\ 
0/300 
a 

\0 a/ 




Perturbation zero 


CASE 6.2) 


C12 = aei3 + /3e 34 
C21 = 

Cn = q 2 en + g 2 e 2 2 + ? 2 e 33 + g 2 e 44 + e i2 
C22 = en + e 2 2 + g ,_1 e 33 + <?~ 2 e 44 


K = 


/ e * * 0^ 
e 
* * 

\0 *) 




6 

diml 
2 


J = 


/a 0\ 
' a 
a 
VO a) 




Perturbation zero 


CASE 6.3) 


C12 = ae 34 
C21 = /?e 3 2 
Cn = <7 2 en + <7 2 e 22 + ge 33 + ge 44 + e 12 
C22 = en + e 22 + e 33 + g _1 e 44 


5? = 


/€ * 0\ 

e 
0**0 

vo * *y 




dimM 
6 

diml 
2 


I = 


(a (3 0\ 
a 
a 

lo 




Perturbation zero 
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CASE 6.4) 


C12 = ae 34 
C 2 i = 

Cn = g 2 /3en + g 2 /?e 2 2 + 7e 33 + 7e 44 + fie 12 
C22 = /3~ 1 en + (3~ 1 e 2 2 + qi~ l e?,z + 7~ 1 e44 


5ft = 


It * 0\ 
e 
* * 

Vo *) 




dimM 
5 

diml 
3 


I = 


la 7 0\ 
a 
0/30 

Vo pj 




Perturbation zero 


CASE 6.5) 


C12 = aei 3 
C21 =0 

Cn = <? 2 /3en + q 2 /3e 2 2 + g 2 /3e 33 + Je 44 + 0e 12 
C 22 = /3 _1 en + P~ x e 22 + g _1 /3 _1 e33 + 5 -1 e 44 


R = 


/ e * * 0^ 
e 
0*0 

Vo *) 




dimM 
5 

diml 
3 


J = 


(a 7 0\ 
a 
a 

Vo p) 




Perturbation zero 


CASE 6.6) 


C12 = 
C 2 i = ae 32 

C11 = Q ,2 /3en + g 2 /?e 2 2 + g/3e 33 + 5e 44 + 0e 12 
C22 = /? _1 en + /?- 1 e 22 + ^ _1 e 3 3 + 5 _1 e 44 




/€ * 0\ 

e 
0**0 

vo *y 




dimM 
5 

diml 
3 


I = 


(a 7 0\ 
a 
a 

Vo /3/ 




Perturbation zero 


CASE 6.7) 


C12 = 
C21 =0 

Cn = <7 2 aen + q 2 ae 22 + /3e 33 + 7e 44 + aei 2 
C22 = a _1 en + aT 1 e 2 2 + <?/3 _1 e 33 + 7 _1 e 44 


R = 


/€ * 0^ 

e 
0*0 
Vo *) 




dimSl 
4 

diml 
4 


J = 


/7 V 0\ 
7 
0/30 

Vo a) 




Perturbation zero 
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CASE 7) d=diag(q , 1, 1) + 634 



CASE 7.1) 


C12 = ae24 
C21 = /9e 2 i 

Cn = qen + e 2 2 + e 33 + e 44 + e 34 
C22 = qen + ge 2 2 + e 33 + e 44 


K = 


/* 0\ 
* * * 
e * 

\0 ej 




dimM 
6 

diml 
1 


I^C 


Perturbation zero 


CASE 7.2) 


C\2 = ae2A 
C21 = /9e 2 i 
Cn = g/3en + /?e 2 2 + 7e33 + /3e 44 + /3e 34 
C22 = q^en + q5~ 1 e 2 2 + 7 _1 e 33 + 8~ x eu 

fl + 1 + b 


R = 


/* 0\ 

* * * 

* * 

Vo */ 




7 

diml 
1 


I^C 


Perturbation zero 


CASE 7.3) 


C12 = 
C 2 i = ae 2 i + /3e 32 
Cn = q 2 e u + ge 22 + e 33 + e 44 + e 34 
C22 = 1 


K = 


/* 0\ 
* * 
* e * 

VO e) 




dirndl 
6 

diml 
1 


I^C 


Perturbation zero 



22 



CASE 7.4) 


C12 = 

C21 = ae2i + /3e32 

C11 = 9 2 7 e n + 97e22 + 7 e 33 + <5e 44 + 5e 34 
C22 = 7~ le n + 7~ le 22 + 7 _1 e33 + 5~ 1 e 4 4 

7/5 




/* 0\ 
* * 

* * * 

Vo *y 




dimM 
7 

diml 
1 


/ C 


Perturbation zero 


CASE 7.5) 


C12 = 
C21 = ae2i 
Cn = <7/9en + /3e 2 2 + 7633 + £>e 44 + <5e 34 
C22 = qP~ l eu + q(3~ 1 e 2 2 + 7~ le 33 + 5~ 1 e 44 

either 7 = 8 = ft or j = 5 = qf3 
or 7 = 5 7^ /3 or 7 = 5 / g/3 




/* 0\ 
* * 
e * 

Vo e y 




dimM 
5 

diml 
3 


J = 


la 0^ 
a 

0/37 

Vo /?y 




Perturbation zero 


CASE 7.6) 


C12 = 
C 2 i = ae 2 i 

Cn = g/Sen + f3e 2 2 + 7 e 33 + <5e 44 + e)e 34 
C22 = qP^en + q(i~ 1 e 2 2 + 7" le 33 + 5" 1 e 44 

neither j = 8 = (3 nor 7 = 8 = q/3 
nor 7 = 5^/3 nor 7 = <5 7^ g/3 


K = 


/* 0\ 
* * 
* * 

Vo *) 




dimM 
6 

diml 
2 


I = 


//3 0\ 
0/300 
a 

Vo a) 




Perturbation zero 



23 



CASE 7.7) 


C12 = ae24 + /?ei2 

C 2 i = 

Cn = 1 + e 34 

C22 = <7 2 en + ge 22 + e 33 + e 44 


5ft = 


/* * 0^ 
* * 
e * 

vo e y 




dimM 
6 

diml 
2 


/ CK U \ 

a 
a (3 
\0 a/ 


Perturbation zero 


CASE 7.8) 


C12 = ae24 + /?ei2 
C21 =0 

Cn = aen + ae22 + 7e 33 + ae 44 + ae 34 
C22 = ^en + ^e 22 + 7 _1 e33 + a _1 e 44 
a + 7 


5ft = 


/* * 0\ 
* * 
0*0 

vo *y 




dimM 
6 

diml 
1 




Perturbation zero 


CASE 7.9) 


C12 = aei2 
C21 = /3e 32 

Cn = gen + ge 22 + e 33 + e 44 + e 34 
C22 = qen + e 2 2 + e 33 + e 44 


5ft = 


/* * 0\ 
0*00 
* e * 

V0 ej 




6 

diml 
1 


I^C 


Perturbation zero 


CASE 7.10) 


012 — «ei2 
C21 = /?e 32 

Cn = qje n + 97e22 + 7 e 33 + <5e 44 + 5e 34 
C22 = g , 7 _le n + 7~ le 22 + 7~ le 33 + 5 _1 e44 


5? = 


/* * 0\ 
0*00 

* * * 

\o *y 




7 

diml 
1 


c 


Perturbation zero 



24 



CASE 7.11) 


C12 = /3ei2 
C 2 i = 

Cn = aen + ae 2 2 + 7e33 + 7e44 + 7 e 34 
C22 = ^en + ^e 2 2 + 7~ 1 e33 + 7~ 1< 544 


5? = 


/* * 0^ 
0*00 
e * 

VO e) 




dimM 

r 



diml 
3 


/ = 


fa 0\ 
a 

(3 7 

vo /?y 




Perturbation zero 


CASE 7.12) 


C12 = /3ei2 
C21 = 

Cn = aen + ae 2 2 + 7^33 + ^e 44 + 5e 34 
C22 = ^-en + ^e 22 + 7 _1 e33 + 5 _1 e 4 4 


5? = 


/* * 0^ 
0*00 
* * 

Vo *) 




dimM 



diml 
2 


J = 


/a 0\ 
a 
0/30 

vo /?y 




Perturbation zero 


CASE 7.13) 


C12 = (5e24 
C21 =0 

Cn = aen + /?e 2 2 + 7 e 33 + /3e 4 4 + 
C22 = ^en + |e 2 2 + 7 _1 e33 + /? _1 e44 

either a = (3 = 7 or 7~ x = q 2 a~ l = j3~ l 




/* 0^ 
* * 
e * 

V0 e) 




dimM 
5 

diml 
2 


I = 


/a 0\ 
0/300 
0/30 

VO /3^ 




Perturbation zero 



25 



CASE 7.14) 


C12 = (5e 2 4 
C 2 i =0 

Cn = aen + /3e 2 2 + 7 e 33 + /?e 4 4 + /3e 3 4 
C22 = ^en + |e 2 2 + 7 _1 e 33 + /3 -1 e44 

neither a = /3 = 7 nor 7 _1 = q 2 a~ l = /3 -1 




/* 0\ 
* * 
* * 

lo */ 




dimM 

n 


diml 
2 


I = 


/a 0^ 
0/300 
0/30 

Vo /3y 




Perturbation zero 


CASE 7.15) 


c 12 = o 

C21 = /3e 32 

Cn = aen + <?7e22 + 7e 33 + <5e 44 + <5e 34 
C 2 2 = Tjen + 7 _1 e 2 2 + 7~ le 33 + 5 _1 e 4 4 

either a = 7 = 5 or a 7^ 7 7^ (5 


K = 


/* 0\ 
0*00 
* e * 

lo 6/ 




dimM 
5 

diml 
3 


J = 


/a 0\ 
'0/300 
0/3 7 

W /3y 




Perturbation zero 


CASE 7.16) 


C12 = 

C21 = /3e 32 

C n = aeu + <ne 2 2 + 7e 33 + <5e 44 + <5e 34 
C22 = Tjen + 7 _1 e 2 2 + 7 _1 e 33 + <5~ 1 e 44 

neither a = 7 = 8 nor a / 7 7^ <5 




/* 0\ 
0*00 
* * * 

lo */ 




dimM 
6 

diml 
2 


J = 


/a 0\ 
0/300 
0/30 

{0 /?y 




Perturbation zero 
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CASE 7.17) 


Cl2 =0 

C 2 i =0 

Cn = 1 + e 34 

C22 = g 2 en + qe 2 2 + e 33 + e 44 




/* 0\ 
0*00 
e * 

vo e y 




dim^R. 
4 

diml 
4 


I = 


(a 0\ 
f 0/300 
7 <5 
lo 7/ 




Perturbation zero 


CASE 7.18) 


C12 = 
C21 =0 

Cn = aen + /3e 22 + 7 e 33 + <>e 44 + (5e 34 
C22 = ^en + |e 2 2 + 7 _1 e33 + e _1 e 44 


K = 


/* 0\ 

0*00 
* * 
vo *y 




dimMt 
5 

diml 
3 


I = 


/a 0\ 
0/300 
7 

\0 7/ 




Perturbation zero 
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